Hybrid stars with extremely high central energy density in their core are natural laboratories to investigate the appearance and the properties of compactified extra dimensions with small compactification radius -if these extra dimensions exist at all. We introduce the necessary formalism to describe quantitatively these objects and the properties of the formed hydrostatic equilibrium. Different scenarios of the extra dimensions are discussed and the characteristic features of these hybrid stars are calculated.
Introduction
Neutron and quark stars are natural laboratories to investigate the interplay of strong, electro-weak and gravitational interaction. Many theoretically determined properties of these astrophysical objects were tested by the observed properties of pulsars, and detailed calculations exist for these stars [1] [2] [3] [4] .
However, if new perspectives appear in the description and understanding of the gravitational interaction or in the unification of the above interactions, then revisiting of the models becomes necessary. Such a reinvestigation was triggered by the refreshed attention on compactified extra dimensions [5] . Extra dimensions inside neutron stars were investigated earlier [6] , but the KaluzaKlein (K-K) excitation modes were not considered in the equation of state (EoS). These modes are important constituents of the recent gravitation theories. Introducing the K-K modes into the EoS of fermion stars at their central core, new features and properties emerged [7] .
Here we display a few of our ideas about these extra dimensions, their possible connection to particle physics and their appearance in the core of hybrid stars. We summarize our numerical results and discuss the observability of extra dimensions in these objects. 
SUPERDENSE QCD MATTER AND COMPACT STARS

The Fifth Dimension
The introduction of the 5 th dimension into the real World has a long history. We do not have any direct information about the extra dimensions, so we have an alternative. Either x 5 does not exist, or, it is microscopically small and compact. Obviously in the present paper we take the second horn of the alternative, for details see Refs. [8, 9] .
Quantization puts a serious constraint on five-dimensional motion. If there is an independence on x 5 , then the particle is freely moving in x 5 . However, being that dimension compactified leads to an uncertainty in the position with the size of 2πR c , where R c is the compactification radius. Thus a Bohr-type quantum condition appears formally:
Because of the extra motion into the fifth dimension, an extra mass term appears in 4D descriptions. Considering compactified radius R c ∼ 10 −12 −10 −13 cm this extra "mass" is m ∼ 100 MeV; similar values appear in Ref. [5] . A quite recent approach of hadron spectra by Arkhipov [11] is also worthwhile to consult with. An interesting consequence of the existence of 5 th dimension is that in the "4 dimensional" observations an apparent violation of the equivalence principle must appear as one can show it by writing the geodesic equation in 5 dimensions and then projecting it into 4 dimensions. Without going into details, the ± sign of p 5 causes the appearance of a "pseudo-charge" q in the 4 dimensional formalism,
which acts in a vector-scalar interaction. We can directly see that q is not the electric charge. Indeed q 2 < 16πGm 2 0 , where G is the gravitational constant and m 0 is the rest mass [10] . This is either some familiar quantum number (e.g. strangeness, S), or some other not yet observed charge.
Field Equations
We are interested in final states of stellar evolution. Therefore we can restrict ourselves to static configurations. Also, fluid-like behavior seems appropriate in the microscopical dimensions. Therefore we are looking for static configurations. Also, some fluid-like behavior is expected in the sense that stresses in the macroscopical directions freely equilibrate. Then in 3 spatial directions isotropy is expected and thence spherical symmetry. Finally, in the lack of any information so far, we may assume symmetry in the extra dimension. Then in
